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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33) 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )IEI Responsive to communication(s) filed on 07 August 2003 . 
2a)Q This action is FINAL. 2b)|EI This action is non-final 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) KI Claim(s) 1-6. 1 1 -16.48.49.51 -54.64 and 65 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) KI Claim(s) 48-50.52 and 54 is/are allowed. 

6) IEl Claim(s) 1-5.11-15.53 and 64-67 is/are rejected. 

7) IEI Claim(s) 6 and 16 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)[S] The drawing(s) filed on 07 August 2003 is/are: a)KI accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
Priority under 35 U.S.C. §§119 and 120 

12) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)DAII b)Q Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 

Attachment(s) 

1 ) M Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) □ Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) Q Other: 

U.S. Patent and Trademark Office __ , _ . _ _ _ _ 

PTOL-326 (Rev. 11 -03) Office Action Summary Part of Paper No. 20031206 
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DETAILED ACTION 
Status of the Claims 

The Amendment filed August 7, 2003 has been entered and considered. Claims 
7-10, 17-47, 50, and 55-63 have been cancelled. Claims 66 and 67 have been added. 
Therefore, Claims 1-6, 11-16, 48-49, 51-54, 64, and 65 are pending and have been 
considered on the merits in this Office Action. 

Drawings 

The drawings filed August 7, 2003 are accepted by the Examiner. 

Rejections Withdrawn 

The rejection of Claims 1-5, 11-15, and 64-65 under 35 U.S.C. 102(b) as being 
anticipated by Gong et al. (Proc. Natl. Acad. Sci. (Dec. 1998) 95: 15177-15182) is 
withdrawn in light of the amendments. 

The rejection of Claims 5, 15, and 53 under 35 U.S.C. 112, second paragraph as 
indefinite as to the metes and bounds of "salt tolerant" is withdrawn in light of 
Applicant's arguments. 

The rejection of Claim 65 under 35 U.S.C. 1 12, second paragraph for lack of 
antecedent basis is withdrawn in light of the amendment. 

The rejection of Claims 1-5, 64, and 65 under 35 U.S.C. 112, second paragraph 
as indefinite because its unclear what myoglobin sequence is the reference sequence 
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to which the claimed heme binding protein is compared is withdrawn in light of the 
amendment. 

The rejection of Claims 1-5, 11-15, 64 and 65 under 35 U.S.C. 112, second 
paragraph as indefinite as to the metes and bounds of "low affinity" is withdrawn in light 
of Applicants arguments. 

Rejections 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 64 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 64 is rejected because the scope of the claim is unclear. Claim 64 
appears to broaden Claim 1 since the fragment claimed therein must only contain a 
heme-binding domain and since it does not appear that Claim 64 requires that the 
heme-binding domain comprises SEQ ID NO:76 as required in Claim 1. Clarification is 
required. An amendment such as "... wherein the fragment comprises the myoglobin 
heme binding domain having the sequence of SEQ ID NO:76" would be appropriate to 
overcome this rejection. 



Application/Control Number: 09/455,978 Page 4 

Art Unit: 1653 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-5 and 11-15, 53 and 64-67 rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

The Specification does not provide a structure-function relationship 
The present claims are drawn to proteins that have a specified activity and minimal 
structure (a heme binding domain that has at least 20% identity to the sequence of SEQ 
ID NO:76). Claims 5, 15, and 53 further limit the protein to those that are "salt tolerant". 
However, the Specification does not provide any information about what modifications 
to the sequence of SEQ ID NO:76 can be made without eliminating the specified 
activities. What characteristics of SEQ ID NO:76 allow a protein to reversibly bind 
oxygen with low affinity or to be "salt-tolerant"? The Specification is silent with regard to 
this information. Thus, with the Specification in hand, one of skill in the art would not be 
able to recognize which of all of the sequences that are 20% identical to SEQ ID NO:76 
would have the claimed activities. The written description requirement may be satisfied 
through disclosure of function and minimal structure when there is a well-established 
correlation between structure in function. However, without such correlation, the 
capability to recognize or understand the structure from mere recitation of function and 
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minimal structure is highly unlikely and does not satisfy the written description 
requirements. 

The Specification does not set forth the invention in terms of distinguishing 
identifying characteristics that would allow one of skill in the art to recognize a sequence 
as being "bacterial" or from Archaea" or from "H. saiinarum". 

Applicants' response (August 7, 2003) to the prior art rejections states that 
"bacterial" is a property of the claimed protein. However, the Specification nor the 
response identifies what property of the protein characterizes it as being "bacterial" or 
from "Archaea", or from "H. saiinarum". At the time of the invention, recombinant 
technology was routine and proteins were routinely modified and recombinantly 
produced from sources different from the source of the originating protein. Thus, if a 
protein isolated from bacteria were changed by one amino acid, would it still be 
considered "bacterial"? If so, when does the protein cease to be considered 
"bacterial"— how much modification is allowed to maintain its identity as "bacterial"? 
These questions are not answered in the present Specification or the art. Thus, one of 
skill in the art would not know what sequences of all of the sequences that have 20% 
identity to SEQ ID NO:76 would be considered "bacterial" sequences or sequences from 
"Archaea" or from "H. saiinarum". Thus, the claims do not meet the written description 
requirements. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by Zhang et 
al. (Proc. Natl. Acad. Sci (1996) Vol. 93, pp. 4649-4654 ; ref. 16 in IDS of Paper No. 4). 
Response to Applicants arguments: 

Applicants argue (1) that the full protein sequence did not become available until 
after the filing date of the present application, (2) that Zhang et al. only reports partial 
amino acid sequence of the HtB protein, and (3) that Zhang et al. does not teach 
isolation of the protein. These arguments have been considered but are not deemed 
persuasive for the following reasons: 

(1) The present claims are drawn to a product. Thus, the issue at hand is 
whether or not the product was described prior to the filing of the present application 
and not whether the inherent properties of the product were known. Zhang et al. 
describes a protein (HtB) that meets the limitations of the claims. Zhang et al. also 
provides sufficient information (amino acid sequence, method of isolation (fig. 5)) such 
that one of skill in the art could isolate the HtB protein upon reading Zhang et al. 

(2) While Zhang et al. only reports a partial sequence, Zhang et al. discloses that 
the full sequence of HtB had been obtained (see p. 4652, Col. 2, 4 th line from bottom 
and Table 1 ). In addition, as stated above, Zhang et al. disclose the HtB protein which 



Application/Control Number: 09/455,978 Page 7 

Art Unit: 1653 

is identical to the proteins presently claimed. It is irrelevant that Zhang et al. only 
published a partial sequence for the disclosed protein because Zhang et al. disclosed 
the protein and its isolation. Thus, Zhang et al. is evidence that the claimed protein was 
known in the prior art. 

(3) The examiner disagrees with Applicants contention that Zhang et al. doesn't 
teach the isolation of the protein. As stated in the previous Office Action, Zhang et al. 
teaches the fractionation of soluble in membrane bound proteins (see Col. 1 , lines 5- 
23). The claims are not limited to any degree of purity. And, while the Zhang et al. 
isolation of HtB may be crude, the HtB protein of Zhang et al. is isolated from cells and 
thus is considered an isolated protein. 

Rejection: 

Zhang et al. teach a heme binding protein, HtB, which has 100% identity to the 
sequence of SEQ ID NO:2 (see sequence alignment attached to this Office Action). 
Zhang et al. teach that the proteins disclosed therein are from Halobacterium salinarum, 
a member ofArchaea (p. 4649, Col. 1 , last paragraph). The properties of a protein are 
a function of its sequence. Therefore, it is inherent that the HtB protein disclosed in 
Zhang etal. has all of the properties of Claims 1-6 (such as reversibly binding oxygen 
with low affinity, having 20% identity to a myoglobin heme binding domain, salt 
tolerance, etc.) since these are the properties of the protein of SEQ ID NO: 2. Figure 5 
(p. 4653) shows the SDS/PAGE analysis of the proteins from H. salinarum after 
fractionation of soluble and membrane-bound proteins (see Col. 1, lines 15-23). Thus, 
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the protein disclosed in Zhang et al. is considered to be isolated by the fractionation and 
gel analysis. 

Claims 1,3-5, 11,13-15, and 64 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Grinstaff et al. (U.S. Patent No. 5,635,207). 
Response to Arguments: 

Applicants argue that the source of the protein as "bacterial" is not a process 
limitation but a property of the claimed protein. Because the protein does not exist in 
isolated form in nature, designatin of its source organism defines a property that can 
distinguish one heme binding protein from another (bacterial from mammalian). This 
argument has been considered but is not deemed persuasive. The present issue is 
whether or not the claimed product can be distinguished over the prior art. The claims 
are drawn to a product. If the prior art teaches a product that is identical to the claimed 
product, the claimed product is not patentable, even if it comes from another source, 
unless that source imparts some property that distinguishes the claimed product from 
the prior art. In the present case, there is not a description in the present Specification 
or the prior art of what features of the sequence identify heme binding proteins as being 
"bacterial" or from Archaea or from H. salinarum. Thus, without such a description or 
any evidence that the proteins of Grinstaff et al. are distinguishable from the claimed 
proteins, Grinstaff et al. appears to meet the limitations of the claims. 

Rejection: 
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Grinstaff et al. teach and claim a method of preparing a blood substitute 
comprising myoglobin (see Claim 3). Myoglobin is considered a heme binding protein 
that reversibly binds oxygen with a low affinity and would have 100% identity to a 
myoglobin heme binding domain. The limitation in the present claims that the heme 
binding proteins are bacterial or that they are isolated from Archaea or H. salinarum has 
been treated similarly to a product-by-process (for example, protein made by the 
process of isolation from bacteria). "[E]ven though product-by-process claims are limited 
by and defined by the process, determination of patentability is based on the product 
itself. The patentability of a product does not depend on its method of production" (see 
In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985 MPEP 2113 and 
MPEP 21 13 )). In the instant case, the Specification does not provide a description of 
what features of the sequence identify a heme binding protein as being "bacterial" or 
from Archaea or from H. salinarum. Thus, without such a description, the protein and 
blood substitute described in Grinstaff et al. appears to be patentably indistinguishable 
from that of the instant claims. It is an inherent property of myoglobin that its activity is 
"tolerant" to at least a small amount of salt (see rejections below for evidence of 
myoglobin's salt tolerance). 

Claims 1,3-5, 11, 13-15, and 64 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sugimoto et al. (Biophysical Journal (Nov. 1998) 75: 2188-2194). 
Response to Arguments: 
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Applicants argue that the source of the protein as "bacterial" is not a process 
limitation but a property of the claimed protein. Because the protein does not exist in 
isolated form in nature, designation of its source organism defines a property that can 
distinguish one heme binding protein from another (bacterial from mammalian). 
Applicants state that the genetic origin of the Sugimoto et al. protein is not the 
recombinant host (bacterial)) but mammalian. This argument has been considered but 
is not deemed persuasive. The present issue is whether or not the claimed product can 
be distinguished over the prior art. The claims are drawn to a product. If the prior art 
teaches a product that is identical to the claimed product, the claimed product is not 
patentable, even if it comes from another source, unless that source imparts some 
property that distinguishes the claimed product from the prior art. In the present case, 
there is not a description in the present Specification or the prior art of what features of 
the sequence identify heme binding proteins as being "bacterial" or from Archaea or 
from H. salinarum. Thus, without such a description or without any evidence that the 
proteins of Sugimoto et al. are distinguishable over the claimed proteins, the claimed 
proteins do not appear to be patentable over Sugimoto et al. 
Rejection: 

Sugimoto et al. disclose the expression, isolation, and purification of recombinant 
myoglobin from E. coli. Myoglobin is considered a heme binding protein that reversibly 
binds oxygen with low affinity and would have 100% identity to a myoglobin heme 
binding domain. The limitation in the present claims that the heme binding proteins are 
bacterial or that they are isolated from Archaea or H. salinarum has been treated 
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similarly to a product-by-process (for example, protein made by the process of isolation 
from bacteria). "[E]ven though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production" (see In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985 MPEP 2113 and MPEP 
21 13 )). In the instant case, the Specification does not provide a description of what 
features of the sequence identify a heme binding protein as being "bacterial" or from 
Archaea or from H. salinarum. Thus, without such a description, the protein and blood 
substitute described in Grinstaff et al. appears to be patentably indistinguishable from 
that of the instant claims. The protein is contained in a 0.1 M potassium phosphate 
buffer and therefore appears to be "salt tolerant". Since the blood substitute 
compositions are not limited to having any components other than the heme binding 
protein, the composition of the purified myoglobin in buffer appears to meet the 
limitations of Claims 11-15. Thus, the reference meets the limitations of the claims. 

Claims 1 , 3-5, 11,13-15, and 64 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Zhao et al. (J. Biol. Chem. (Sept. 1995) 270(35): 20763-20774). 
Response to Arguments: 

Applicants argue that the source of the protein as "bacterial" is not a process 
limitation but a property of the claimed protein. Because the protein does not exist in 
isolated form in nature, designation of its source organism defines a property that can 
distinguish one heme binding protein from another (bacterial from mammalian). 
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Applicants state that the genetic origin of the Zhao et al. protein is mammalian. This 
argument has been considered but is not deemed persuasive. The present issue is 
whether or not the claimed product can be distinguished over the prior art. The claims 
are drawn to a product. If the prior art teaches a product that is identical to the claimed 
product, the claimed product is not patentable, even if it comes from another source, 
unless that source imparts some property that distinguishes the claimed product from 
the prior art. In the present case, there is not a description in the present Specification 
or the prior art of what features of the sequence identify heme binding proteins as being 
"bacterial" or from Archaea or from H. salinarum. Thus, without such a description or 
without any evidence that the proteins of Zhao et al. are distinguishable over the 
claimed proteins, the claimed proteins do not appear to be patentable over Sugimoto et 
al. 

Rejection: 

Zhao et al. disclose the expression, isolation, and purification of recombinant 
mutant myoglobin in E. coli (p. 20764, Col. 2, Materials and Methods). The L29F/H64Z 
mutant myoglobin is shown to bind oxygen with low affinity as compared to wild-type 
(see Table I). Therefore, the L29F/H64Z double mutant is considered a heme binding 
protein that reversibly binds oxygen with low affinity and would have greater than 20% 
identity to a myoglobin heme binding domain. The limitation in the present claims that 
the heme binding proteins are bacterial or that they are isolated from Archaea or H. 
salinarum has been treated similarly to a product-by-process (for example, protein 
made by the process of isolation from bacteria). "[E]ven though product-by-process 
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claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production" (see In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985 
MPEP 21 13 and MPEP 21 13 )). In the instant case, the Specification does not provide a 
description of what features of the sequence identify a heme binding protein as being 
"bacterial" or from Archaea or from H. salinarum. Thus, without such a description, the 
protein and blood substitute described in Grinstaff et al. appears to be patentably 
indistinguishable from that of the instant claims. The protein is contained in a 0.1 M 
potassium phosphate buffer and therefore appears to be "salt tolerant". Zhao et al. 
teach that the disclosed double mutant was constructed for use as a blood substitute 
(see abstract). Thus, the reference meets the limitations of the claims. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-6 and 66-67 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhang et al. (Proc. Natl. Acad. Sci (1996) Vol. 93, pp. 4649-4654 ; ref. 16 in IDS of 
Paper No. 4). In view of Yao and Spudich (Proc. Natl. Acad. Sci. (1992) 89: 11915- 
11919) and Yao et al. (J. Bacteriol. (1994) 176(22): 6931-6935). 

Zhang et al. teach a heme binding protein, HtB, which has 100% identity to the 
sequence of SEQ ID NO:2 (see sequence alignment attached to this Office Action). 
Zhang et al. teach that the proteins disclosed therein are from Halobacterium salinarum, 
a member of Archaea (p. 4649, Col. 1 , last paragraph). The properties of a protein are 
a function of its sequence. Therefore, it is inherent that the HtB protein disclosed in 
Zhang et al. has all of the properties of Claims 1-6 (such as reversibly binding oxygen 
with low affinity, having 20% identity to a myoglobin heme binding domain, salt 
tolerance, etc.) since these are the properties of the protein of SEQ ID NO: 2. Figure 5 
(p. 4653) shows the SDS/PAGE analysis of the proteins from H. salinarum after 
fractionation of soluble and membrane-bound proteins (see Col. 1, lines 15-23). Thus, 
the protein disclosed in Zhang et al. is considered to be isolated by the fractionation and 
gel analysis. 

Zhang et al. do not specifically teach the purification of HtB or the recombinant 
expression of HtB. 
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Yao and Spudich and Yao et al. provide evidence that it was well within the skill 
in the art, at the time of the present invention, to clone, sequence, recombinantly 
express and purify a protein based on the information provided in Zhang et al. (protein 
sequence information, teaching of its isolation and localization in an identified bacterial 
strain). Yao and Spudich teach the isolation of a protein, Htrl, related to HtB from H. 
salinarum (note that H. salinarum is also called H. halobium; see Col. 1, lines 3-4 of 
Introduction). The Htrl gene was cloned and the full length gene sequenced, based on 
the partial protein sequence (see p. 11917, Results). Yao et al. teach that the related 
Htrl can be successfully recombinantly expressed in E. coli and purified using a Ni2+- 
nitrilotriacetic acid resin (see p. 6932, Col. 1 , 2 nd and 3 rd full paragraphs). 

Therefore, it was well within the skill of those in the art and would have been 
obvious to one of ordinary skill in the art to recombinantly produce and/or purify the HtB 
protein taught in Zhang et al. Zhang et al. teach how to isolate the HtB protein, where in 
the cell it is localized, and provide a partial amino acid sequence. It was well within the 
means of one of ordinary skill in the art at the time of the invention to purify or 
recombinantly produce proteins like the HtB protein as evidenced by Yao and Spudich 
and Yao et al. One of ordinary skill in the art would have been motivated to provide HtB 
of greater purity in order to characterize the function of the protein and to provide a 
greater understanding of the signaling pathway in which it is involved as suggested in 
Zhang et al. (p. 4654, last paragraph). 
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Claim Objections 



Claim 6 and 16 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 



Claims 1-5, 11-15, 53, and 64-67 are rejected, Claims 6 and 16 are objected to, 
and Claims 48-50, 52, and 54 appear to be in condition for allowance. 

It appears that there is no teaching or suggestion in the prior art of a chimeric 
protein comprising a bacterial heme binding domain and a heterologous signaling 
domain or a blood substitute comprising the protein of SEQ ID NO:2. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Holly Schnizer whose telephone number is (703) 305- 
3722. The examiner can normally be reached on Monday through Wednesday from 8 
am to 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Christopher Low can be reached on (703) 308-2923. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
308-4242 for regular communications and (703) 308-4242 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703 308- 
0196. 



Conclusions 





December 9, 2003 
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